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Preparing an
Insect Collection

lnse€ts are a class of animals h the Phy'um Afthropod3. Some
scieltists estimate that there Elght be more than l0 000 000
spccies of insects on Earth although only 750 000 have been
classlfled. Insects are idportant not iu8t because there are so many
of them, but also because they are responslble for polllnatlon of
flowers and for production of honey, wara, and silk They also
consume 13 percent of our lood crops and are responslble tor
transmitting orgaoisms that cause many human diseases. Because
they arc so important to our llves and they are so abundant,
insects are excellent organisms Ior study.

OBJECTIVES
. Collect and prepare an lnsect collectlon.

sclssors
white glue
white paper
#2 insect plns (20-30)
Iingernail pollsh remover

(ethyl acetate)

PROCEDURE
Part A. Collecung IDBects

l. Relnforce the two lars wlth masklng tape a.s
shown In Figure l

2. Label both lars with a wsx marklog p€ndl
"POISON.' On one wrlte "BUTTERFLIES AND
MOTHS" and on the other. wrlte 'GENEML."
The Jat for butterllies and moths wlll prevent
these dellcate llr5ect3 lrom behg damaged by
other, tougher lnsects.

3. Place two pleces of crumpled tlssue ln each lar.
These Jars tr,lll serve as chambers for ldlllru
the lnsects.

4. Place one capful, approdmately $-10 ml. ol
tlngernall pollsh remover on the tissues ln the
lars when ready to collect lnsects. The llquld
will be effectlve lor a tew houB ol collectlng.
Keep lids tlghtly on the ,ars except rehen
placlng insects ln them.

. Recognlze atrd become famlliar with the features
used to ldentlfy insects.

MATERTALs fu E/ Eil| Eg
whlte lnder( cards

(unlined) (2)
faclal tlssue (4)
lnsect net (optlonaD
masking tape
cardboard dlsplay box

plastic film cannister
moth balb (crystals)
95% ethanol
lox hand lens
small vtals (50 mL)

$,lth stoppers

clean glass jars (approx.
l.L size) wlth llds (2)

polY6tyrene foam pieces
-- (25 cm x 25 cm x 3 cm) (2)

wax markhg peocil
small cardboard boxes

(approx. 6)

ngue f.



5. Collect 15 different types of i[sects from
several dlfferent habltats. Look under stones,
boards. loose barlq shrubs and leaves, inside
flowers, and around windows. Flying iosects
can be colle€ted uSing an insect net around
vegetatlon du ng the day or atound llghts at
night. As you collect the insects, write a briel
desc ptton of the insect, habitat, date, and
time ot day. This information will help you
prepare labels when you return to the lab.

6. Place each lnsect in the appropriate iar for at
least an houf.

?. Place the insects, once they are dead, in small
cardboard boxes to hold until pinning. Label
the boxes with your nafie, DO NOT place
insects in plastic boxes or they uill mold befote
being pinnetl

'art B. Preparing Inseclg
'in insects within 48 hours of their collectlon.
l. Prepare a label for each insect as shown ln

Figure 2. Include the tollowing infotmation on
each label:

State, County
City, Location
Date, Tlme of Day Collected
Your Name

nSu€ 2.
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itandord Inaects
2, Place an lnsect pln through the thorax so that lt

runs lrom the dorsal 6lde to the ventral slde as
ln Flgure 3. Place the lnsect on the upper one
thtrd of the ptn. About one-fourth of the top'of
the pln should be exposed so that all insects
are at the same level in the box. Make sure the
lnsec,t ts level on lts ptn. It should not be tllted
tn any directlon.

3. Pln each lnsect's label under the lnsect as in
Flgure 3.

4. Place the plnned lnsect onto a plece of
polystYrene foam.

l0

SDall lGects
Very small insects Gnats, ants, lice) can be tabbed.

5. Cut a very small trlangle from an Index card.
6. Place a small dab of glue on the polnt ot the

tab. Approach the riSht side of the lnsect's
thorax with the tab, touching the lnsect so that
It attaches to the tab. Alter the glue drles, run
an iosect pin through the tab as shown in
Figure 4.

Mothr ard Butterllle!
Moths alld butterflles rleed speclal care. Alter they
have been pinned, thelr rvlngs must be spread atrd
allovred to dry ln place.

with the point of the sclssors, dlg a small
depression or "dltch' about 3 cm long and I cm
wide ln a plece of potystyrene foam. The slze of
the body of the insect wlll determlne the slze of
the depresslo[.
Pin the lnsect body accordlng to steps l-.1 atld
place lt ln the depression so that the wl[gs arc
even wlth the flat surface ol the pol)atyrene
,o!m. E €mloe Flgure 5.
Cut two small strlps ol the tndex card alrd Pln
one end of each stdp over the *'lngs as 6hown
ln Flgure 6.
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10. Posltton the wlngs on the rlSht slde as shown
and Dln down the other end ol the st p $'ith a

-scco;d ph.{epeat this procedure t{lth the
wltgs on the left side.

ll. Allow the taoth or butterfly to dry for at least
two dalrs.

12. Alter the insect ls dry, carefully remove tbe
paper strips. Handle these fragile insects Seotly,
tolchlng only thelr Pins.

Aquatlc Iasects
13. Place each aquatic insect directly into a small

vial haff lilled wlth ethanol. Use pencil to fill out
the label because many inks will wash away in
the atcohol. Place the insect label into the vial
wtth the tnsect. Seal the vials $,ith liquid-tight
lids.

Part C, Prepadng a DisPlaY Box

l Cut a piece of polystyrene foam so that it fits
the bottom of your display box tightly. Place it
ln the box
Pln the insects in the loam. lnsects ln vlals can
be placed ln holes in the foam or held ln place
by tape.
Place an uncapped plastic film cannlster in
the comer of the box and fill it wlth moth
crystals.

Flgur€ 6.

Using a hand lens, study the external features
of your insects. Answer the questions in Data
and Observations.
Complete this Exploration and store the
collection for later use in Exploration 2l-2.

4.



Dai€

Identifying Insects

Insects make up a large class in the phylum futhropoda. Their
external anatomlcal features have been used to clasglfy insects into
orders. lnsects in the same order shate many features and generally
look slmilar to one another. For erample, bees and wasps belong to
the order Hymenoptera. IrFects in dllferent orders might resemble
those of other orders at llrst glance, but a careful look at external
characteristlcs makes it possible to idedtlfy them correctly.
Blological keys make it easier to use external characteristlca to
identify the dillerent kinds of insects.

OBJECTIVES
. Become famlliar with various insect anatomical

characteristics.
. Become familiar with using a biological key.

r*r*o* 5l
white adhesive labels
hand lens or stereomicroscope
insect collection lrom Exploration 2-l

PROCEDURE
l. Use the procedures leahed in Investigation 2-2,

. 'Car a Key Be Used to ldentify Organisms?', to
identify each one ot your fifteen insects using
the key idcluded with this Exploration under
Data and Observations. For assistance with
mouth parts, reler to Figure 1. Use the hand
lens or a stereomicroscope to help you see the
insects' structules.

2. Plepare a label showing the order of each
l0sect you identify.

3. Place the label on the polystyrene board
beneath each keyed insect.

4. Tutu in your keyed lnsect collection.

.. Use the eharacteristics of lnsects and a biological
key to identify lnsects to thelr order.

ngEre f.
Sucking

(mo.qulto)

|.lpplng
(lv)

Ch€wlnt
(gra$hoppcr)
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DATA AND OBSERVATIONS
Key to lneect OrdeE

A. Insects wi th wings .  . . .  . . . . . . , , . , .  Go to 2
B. Insects without wings or only rudimentary wings . .  . . . . , . . .  Go to 16

A. Insects with only one pair of thin, usually transparent wings; second pair
replaced with short, pinlike structures (flies, mosqultoes) ,, Order Diptera

B. Insects wi th two pairs of  wings . . . . . . . . .  Co to 3

A. Two pairs of wings not alike In structure (not equal in thickness or
transparency) (beetles, true bugs, grasshoppers) . . . . . . . . . . . . . . ... Goto 4

B. Two pairs of wings of simila-r structule (bees, butterf l ies, dragonfl ies) .. . . . . .  GotoT

A. First pair of wlngs horny and meeting in a straight llne down the back (beetles,
earwigs). . . . .  . . . . , . . . . . , . . .  Gotos

B. Flrst  pair  of  wings notasin4A . . . . . . . . : . .  . . . . . . . . , . . . . .  Goto6

A. Tip of abdomen wlth a plominent pair of pincers (earwigs)...  . . . . . . .  Order Dermaptera
B, Tlp of abdomen wlthout plncers Oeetles) . .  .  .  .  .  .  .  .  .  .  .  .  . , . . , . . .  Order Coleoptera

A. Front wings leathery at base, membranous and overlapping at tip; mouthparts
for sucking ( t rue bugs). . . . . . . . .  . . . . . . . . ,  Order Hemiptera

B. Front wlngs leathery with veins: hlnd wings folded lengthwise; mouthparts for
chewing (crickets, katydide, grasshoppert. Older Orthoptera

A. wlogs wholly or for the most part covered with scales; mouthparts formed fo!
siphoning (moths, butte!f l les) ..  . . . . . . . . .  Order Lepidoptera

B. Wings transparent or thinly €lothed with halrs Oees, mafllies, dragonflies) . . . . . . . . . . . . . . Go to 8

A. Mouthparts for sucking attached to hind part of lower surface of head; wlngs
when at rest held like the halves of a roof (clcadas, leafhoppers, fteehoppers,
aphlds) .  .  .  .  .  .  .  .  .  .  .  . . . . . ,  Order Homoptera

B. Mouthparts not as in 8A ,..  co to 9

6.

8.

5.



9. A.

10. A.
B.

t t ,  A.

B.

12. A.

B.

13. A.

B.

!4. A.

B.

r5, A.
B.

!6, A.
B.

17. A.
B.

18.'A. Insects 6mall and plump, sott-bodied with small heads, two short tubes
extendlng frorn back of abdomen: sucking mouthParts (aphids) Order Homoptera

Go to 19

20. A. Body covered thlckly with scales; mouthParts for sucking or lue absent
Order Lepidoptera

Body usually brown and slender; insect mothlike, with loog sllm antennae: no
mouthpats evident except for a pa of slender palpi; wlngs frequently hairy,
usually broadest beyond thc middle; n'hes held like halves of a roof over
abdomen (caddisflies) . . . . . . .. . , . , . . . . . . . . order Trichoptera
Body and other characterist ics not as in 9A ... . . . .  Goto l0

Wings wlth few or no cross veins (bees, th ps) .  . .  . . . . . . . . . .  . . .  Go to l l
Winis with many cross veins (dragonfl ies, lacewings) ..  .  i . . . .  -. . . .  Go to 12

Frcnt wings the larger pai!; hind wings frequently hooked to lront wlngs;
mouthparas lor lapping, chewlng, or suckirg (bees, wasps) . . . ' . . . . . I .. . . . -. 

. . , Order Hlmenoptera
Front la'lngs the s;me size; wings very narow, bristly halrs at margin (thdps) . . . Order Thysanoptera

Front pair of wings much larger than hind Pairi wings held vertically above
body: long, fragile-jointed tai ls behind (mayll ies) .. . . . . . . . . , . .  Order Ephemeroptera
front paiot wingi and othe! characteristics not as ln l2A " " ' Co to 13

Antennae short and inconspicuous; long slender insects with long narrow
wings (damselfliea, dragonflies) .. . . . " order odonata
Antinnie longer and consplcuous ... Go to 14

Abdomen usually with tt{o short appendages; back $ings much broader than
front wtngs folded lengthwise (stoneflies) Order Plecoptera
AbdomenaBd characte st ics not as in l4A .  .  .  .  .  .  .  .  .  .  '  .  .  .  . . . . . . . .  Goto15

Wings equal in size wtth many distlnct veins: tarsl five_iointed
(antiions, lacewings). Order Neuroptera
Wings equal ln size with lndistlnct veids; tarsi four-rolnted; thoraa in front of
whfs veiy short  ( termites) . . . . . . . . , . . .  . . . . . . . . .  Order lsoptera

Insects narow-waisted, antllke (ants) . '.. ., Order Hymenoptera
lnsects not narow-waisted but 6till antlike .... Co to l7

Bodles antlike but with wide walsts, not flattened, light colored (termltes) . . . . . . ' . . . Order lsoptera
Bodies not as in 17A .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  """  "  GotolE

B. lnsects not as in l8A . . . . .  .  . . .

19, A. Body of insect small and narrow, llatteded on the side; sucking mouthparts;
hlnd legs for rumping; ! i l 'e tarsal segment6 (f leas).. ' . . . . . . . . . . . .  Order Siphonaptera

B. Body oi  insect not a" in tg l  . . . . . . . . . .  . . . . .  Coto 20

(butterllies, moths)
B. Body oI insect not as in 20A '. .

of abdomen trcquently ha6 a long, usually double appendage used for leaplng
(sprlngtai ls) . .  . . . .

B. lnsect not as in 22A

Co to 2l

21. A Insect very delicate wtth chewing mouthparts and long, iolnted, threadllke
tails and antennae Orlstletails, firebrats, sllverfish) '. . . . . . . Order Thysalura

B. Insectnota5in21A.. . . . , . . , , . . . . . .  . . . . . .  Go to 22

22, A. tnsect dellcate with chewing mouthpads; abdoEen ol six segments; underslde

Order Collembola
. . .  Co to 23



23. A.
B.

B.

25. A.

4.

Mouthparts for  chewing .  .  .  .  .  .  .  .  .  .  .  .  .  . . . . . . . . . . . . .  Goto24
Mouthparts lor  sucking . . . . . .  Go to 25

Antennae threadlike; face directed forward and downward (ctlckets, roaches'
grasshoppers,  walk ingst icks) . . .  . . . . . . . . .
Antennae beadllke, clublike or comblike, wlthout promi$ent forceps at tip of
abdomen (tleetles) . . . . . . . . . ., . . . . . . .

Insect apparently legless, frequently covered wlth a waxy scale; insect usually
tightly attached to plant leaves or stems (scale Insects).. .
Insect with well developed legs wlth a sucking beak that arises at front of head
and held betweeo the legs (t!ue bugs)

Order Orthoptera

Order Coleoptera

Order Homopteia

Order Hemiptera

ANA.I:YSIS
l. The iirs! separation in the key involved the presence or absence of wlngs. What ls another ure that

could have used to sepa-rate the insects ioto tvro main groups?

2. Must anlmals that belong s? Explain.

3. Choose two of your insects that are . What teatures tuake them appear to be

similar? What characteristics make it possible to

dtstinguish them?

Would color be a good ch and include in a key? Explain. (Examine

other students' collectl

inain characteristics that are used repeatedly ln the key to ldentify the ins

same order also belong to the

'and compare the same kind of lnsects:

FI.JRTHER E}PLORATIONS
l. Prepare a classroom display ol the various types of insect

mouthparts by dlawing and labeling va ous parts on poster board.
2. CoDsult the library or ask your teacher for biological keys that will

allow you to key some ol your insects to the family, genus, and
specles levels. Keying below the level ol family usually requlres a
great deal of care and precision.
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INSECT COLLECTION PROJECT GUIDELINES

Your first project in biology is to prepare an insect collection.
Although insect colleCions will not be due until late September, often
the weather in the fall prevents you from collecting as many insects
as you would like. You are therefore encouraged to do as much of
the collection as possible durino the summer. Be sure to put
mothballs into the container in which you store your insects or they
will rot and smell.

As you begin your collection, you should initially try to include
each of the following insects, mainly because they are from different
orders and are fairly easy to find and identify.

-grasshopper or cricket (or both)
-fly (housefly, blackfly, or mosquito)
-beetle
-butierfly or moth
-wasp or Dee
-dragonfly

Please carefully read the attached handouts that explain how to
prepare an rnsect collection. Insects should be mounted, identified,
and labeled as shown in Figure 2. lf you do not know the order that
your specimen belongs to, leave that section blank and we will
complete the identification process in class.

- INSECT COLLECTIONS MUST BE YOUR OWN WORK -You may not purchase your insect collection from the Internet,
another student, or elsewhere. You may not trade insects with
classmates. Failure to follow these guidelines will be considered
cheating. Please refer to your student handbook for consequences.
EXGEPTION: You may receive help from family members provided
that they are given credit for their work (identified as the collector on
your label)

GRADING CRITERIA
This project will be worth 100 points. In general, 4 points will be

awarded for each order represented in your collection and 2 points for
each different, correctly labeled specimen. The overall appearance
of your collection will be worth 25 points. (OVER)



GRADING RUBRIC - 1OO POINTS

# OF DIFFERENT ORDERS X4=
# OF DIFFERENT, CORRECTLY IDENTIFIED

OUALITY OF SPECIMENS
CORRECTLY PINNED/MOUNTED
PROPER LABELS
IDENTIFICATION (ORGANIZED BY ORDER)
NEATNESS

TOTAL:

SPECIMEN X2=

GOOD LUCK & ENJOY!



Altemative lnsect Collection: Booklet

lf you are unwilling to do an insecl collection, you may complete the
altemative assignment for a maximum grade of ninety points. To prepare an
insect colleciion booklet, first research th€ various orders of insscts that exist.
Three points will be awarded for each gldg! of insecl that is represented in the
booklet and two points for each correclly ideniified insecl. Therefore, it is in your
best interest to salect only one insect trom aach order so that you can sarn more
poinls per page. Each page must contain a drawing of the insect as well as an
essay describing its habitat, body structure, life cycle, food, etc, (and any other
noteworthy characteristics), The insecl drawing should be detailed and colored
according to how it looks in nature. The booklet should be organized into orders
and each page should represent only one insecl. The booklet should have a
covef page and table of conlents. A bibliography must be provided to give credit
to the information sources usd. The overall apoearance of the booklet will be
worth thirty points- This means that you could get the maximum grade by
drawing 12 insecls from different orders, assuming you do not lose points for
inconect identification or on the appearance of the booklet.

Gradino Rubric:
(maximum grade = 90 points)

# of orders represented x 3 = _
# of conec{ly identified specimens x 2 =

Table of Contents and Cover Page
Drawing (detail,color)
Essay (content, clarity)
Bibliography
Overall effort (neatness, o€anization)

123456
123456
123456
123456
123456



ro

itili ;irl i:il lifi iiili tHll l**;
\\\:\

rll*iiliilliil,l iliillil il**ii ltill
t+$# IN


